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Abstract 
 
The researches were performed on maize crops from ARDS Turda, during 2010 - 2012 and consisted in 
observations and determinations regarding the collection and identification of the most important pests from the synthetic 
sex pheromone traps. Field results were calculated and interpreted using various ecological parameters: abundance (A), 
dominance (D), for the entire growing season (spring, summer and autumn) of the years of research. The placement of sex 
pheromone traps in the natural habitat of species and register the number of catches in correlation with the evolution of 
climatic factors, allowed the plotting curves flight, which by their shape, by the number and timing of catch, showed the 
number of generations which species develop for a certain ecological area. Using synthetic sex pheromone traps, allowed 
the monitoring of Lepidoptera species damaging of crops, abundance of these species present in crops, as well as to 
establishing flight dynamics, played by curved flight, which serve to study the biology of these species and warning 
applying the treatments. 
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1. Introduction 
 
Maize crop creates optimal conditions for 
developing and maintaining in culture of   several 
pests, of which an old pest, but of great actuality, 
European corn borer (Ostrinia nubilalis Hbn.) over 
the economic damage threshold (50% leaves /plant 
with holes; 25 ponte / 100 plants; 5-8 adults / trap 
with pheromone) [3]. 
Attention of most farmers, those involved in 
maize cultivation, was pointing in general, on another 
dangerous pest, the Western Corn Rootworm 
(Diabrotica v. virgifera Le Conte), which has also 
been present in maize crop, in recent years, quite 
significantly.  
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Situation in the last years (2010-2012), tends 
to specify fact that, at least in the center areas, center-
west, north-west, south–west, has signaled a massive 
corn borer attack, information received from farmers 
in the respective areas.  
Has been observed an increase of the 
population of this pest, being registered in many 
areas in Transylvania, during that period, an attack 
between 27.1 to 97.3 %, which determined damages 
both direct and indirect.  
This return of corn borer attack, very 
significantly in recent years, could be determined by 
two causes, such as: 
a). Climatic conditions in May-June-July, 
period during which the pest oviposition and occurs 
larvae emergence; these conditions in the agricultural 
areas of Romania in the period mentioned have 
changed in recent years and no longer falls in the 
pattern of recent decades; that is why attack of 
Ostrinia nubilalis can be achieved with an different 
intensity  from year to year. 
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b).The tolerance of hybrids to pest attack; hybrids 
that are noted as tolerant (T) or middle tolerant (MT) 
to pest attack, could be noted very weak tolerant 
(FST) or sensitive in favorable pest years. 
 
2. Material and Method 
 
The researches were performed at ARDS 
Turda, to maize crop, in 2010-2012, in two soil 
tillage systems: the conventional system (plowing) 
and minimum tillage system (without plowing). 
Observations on the evolution of the most important 
pests of maize crop were performed with synthetic 
sex pheromone traps, [4] which have been located in 
both soil tillage systems (plowing and without 
plowing) for the following pests: Ostrinia nubilalis, 
Diabrotica v. virgifera; owls of crops: Autographa 
gamma, Agrotis segetum, and other insects registered 
in traps, but in a reduced number. 
Sex pheromone traps have been placed at a 
distance of 50 m between them, pheromonal variant 
has been changed at 10 days, sticky plates to 2 weeks, 
and observations have been performed weekly. 
The dynamics of traced species is presented 
in the form of flight curves; abundance (A) represents 
all individuals of a species registered in the sex 
pheromone traps or different traps, from a certain 
place, at a certain date; [1] dominance (D) shows the 
percentage of participation of each species in catch 
and expresses the relationship of a species flock with 
the amount of individuals of other species associated; 
this indicator is calculating using the formula:  
 
DA=NAx100   [5] 
                                        N1 
 
In which  
NA = the total number of individuals of 
species A;  
N1 = the total number of individuals of all 
species collected. 
Dominance classes include species whose the 
percentage of participation fall in these value: D1 – 
underrecedent species P<1.1%; D2 – recedent species 
P=1.2 – 2.0%; D3 – underdominant species P=2.1 – 
5.0%; D4 – dominant species P=5.1 – 10.0%; D5 – 
eudominant species P>10.1%. 
 Dynamics of species mentioned as well as 
the analysis of some ecological parameters 
(abundance and dominance) species registered in sex 
pheromone traps, in the two soil tillage systems 
(plowing and without plowing), in maize crop, is the 
objective of this paper. 
 
3. Results and Discussion  
 
Of thermal point of view, June, July and 
August, in which observations were performed on the 
evolution of pests in the three years studied (2010, 
2011, 2012), were warm, and of rainfall, June and 
July from 2010 and 2011, have proved to be 
excessively rainy, and in 2012, less droughty; August 
was less droughty in 2010, excessive and very 
droughty in 2011, respectively 2012 (figure 1, table 
1). 
 
 
Figure 1. Thermal and rainfall regime in Turda, 2010 – 2012 
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Table 1.Characterization of months from three years, in viewpoint of thermal and rainfall 
Month 
Temperature                                    
Characterization 
Rainfall 
Characterization 
2010 2011 2012 2010 2011 2012 
June more warm more warm warm excessively rainy very rainy less droughty 
July more warm normal warm excessively rainy excessively rainy very droughty 
August more warm  more warm warm less droughty excessively droughty very droughty 
 
In the climatic conditions mentioned, the 
most important pests of maize crop, (Diabrotica v. 
vigifera, Ostrinia nubilalis, Autographa gamma) are 
present in both soil tillage systems (plowing and 
without plowing) in a significant number [2]; it is 
noticed a somewhat higher abundance in the system 
of soil tillage (without plowing), at all mentioned 
pests (table 2). 
 
Table 2. Pests main abundance to maize crop (plowing, without plowing), registered at sex pheromone traps (2010-2012, 
ARDS Turda) 
Pest 
 
 
The period 
monitoring 
(decades) 
Diabrotica v. virgifera 
(The Western Corn Rootworm) 
Ostrinia nubilalis 
(European Corn Borer) 
Autographa gamma 
(Silver Y) 
Plowing Without plowing Plowing 
Without 
plowing Plowing 
Without 
plowing 
10 June 0 0 3 4 7 3 
20 June 0 0 12 10 5 3 
30 June 0 0 35 38 34 27 
10 July 12 4 72 72 26 9 
20 July 51 82 58 63 29 46 
30 July 111 203 43 44 14 11 
10 August 60 55 34 35 41 63 
20 August 74 18 26 29 14 19 
30 August 12 0 26 22 13 17 
Total 320 362 309 317 183 198 
General total 682 626 381 
 
Therefore, both in soil conventional system 
(plowing), as well in soil minimum tillage system 
(without plowing), the adults flight of Diabrotica v. 
virgifera  begins in the  third decade of June, the 
maximum flight being registered in the third decade 
of July and beginning of August, after which the 
adults are found in crop until September-October, but 
in reduced number.  
Adults of Ostrinia nubilalis are present in 
maize crop, from the first decade of June, is recording 
the maximum of flight in July, end of the second 
decade and beginning the third decade  of this month, 
after which is maintained in crop in lower number, 
till August - September. 
 In the Turda area, the adults flight of 
Autographa gamma began in May, has been 
intensified in June, period when they appear in 
addition to local specimens and those coming from 
the Southern Europe, which are in migration to 
North. The first flight intense has been at the end of 
June, the number of adults being increasing, followed 
then the second maximum flight in the first decade of 
August (figure 2).  
In conclusion, the maximum flights of 
mentioned pests is recorded in the same period both 
in the conventional system (plowing) and as well in 
soil minimum tillage system (without plowing); 
different only the adults number which at mentioned 
species is slightly higher in soil minimum tillage 
system (without plowing) than in  conventional 
system (plowing), remarking, especially, Diabrotica 
v. virgifera. 
From the analysis of ecological parameters 
(abundance, dominance), it appears that the most 
important pest species: Diabrotica v.virgifera, 
Ostrinia nubilalis, Autographa gamma, present in 
maize crop in both soil tillage systems, are classified 
in class of dominance D5 – eudominant species, 
meaning the percentage of spread is over 10.1%. In 
soil minimum tillage system (without plowing), 
besides those mentioned species, there is, also, crops 
cutworm (Agrotis segetum) whose percentage of 
participation is over 10.1%, being included in the 
same class of dominance, D5. 
In the two systems [6], the proportion of pest 
species from sex pheromone traps is divided in more 
classes of dominance, the most representative being 
the class with eudominant species, which is in a 
slightly higher percentage in soil minimum tillage 
system (without plowing) (87.8%), compared to the 
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conventional system (plowing) (81.2%). These 
eudominant species include the most important pests 
from maize crop in the following proportions: 
Diabrotica v.virgifera - 21%, Ostrinia nubilalis - 
18%, Autographa gamma - 11%, other Lepidoptera -
16%, different beetles - 3%, diptera -12 % and other 
insects- 19%, in soil minimum tillage system 
(without plowing) (figure 3). 
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Figure 2.The dynamics of pests flight in maize crop, depending on local climatic conditions  
(2010 - 2012, ARDS Turda) (plowing and without plowing) 
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Figure 3.The proportion of insect species recorded in sex pheromone traps, in maize crop (plowing and without plowing), 
on dominance classes (%) (2010-2012 ARDS Turda) 
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At ARDS Turda, within the interdisciplinary 
collaboration between breeders and entomologists, 
have been approached a series of researches over the 
years concerning the different behavior of maize 
hybrids at corn borer attack, in different plots of 
observations, in genetic progress crops (PG's), 
comparative crops of competition (CCC) and 
comparative crops of orientation (CCO). 
Attack frequency of corn borer was between  
15.4 to 50.7% in 2011 and between 65.5 to 74.4% in 
2012, so 2012 was a favorable year pest, attack 
increased significantly; these observations were 
performed at maize hybrids created at Turda, in 
different plots of observations, in conventional 
system (plowing). In 2012 observations were 
performed and in the soil minimum tillage system 
(without plowing), has been observed a significant 
attack of corn borer between 84.6% - 92.9%. 
 
Table 3. The analysis of ecological parameters of insects species recorded at sex pheromone traps in maize crop, plowing - 
without plowing (2010-2012, ARDS Turda) 
Nr 
crt 
The species caught in the 
sex pheromone traps 
Abundance (A) 
Dominance (D) 
Plowing Without plowing 
Class of dominance 
Plowing Without plowing Plowing Without plowing 
1. Diabrotica v.virgifera Le Conte 320 362 21.81 20.91 D5-eudominant D5-eudominant 
2. Ostrinia nubilalis Hbn. 309 317 21.06 18.31 D5-eudominant D5-eudominant 
3. Autographa gamma L. 183 198 12.47 11.44 D5-eudominant D5-eudominant 
4. Agrotis segetum 39 183 2.66 10.57 D3-undrdominant D5-eudominant 
5. Plutella xylostella 46 47 3.14 2.72 D3-underdominant D3-underdominant 
6. Amathes c-nigrum 12 31 0.82 1.79 D1-underrecedent D2-recedent 
7. Agrotis ypsilon 1 2 0.07 0.12 D1-underrecedent D1-underrecedent 
8. Other Lepidoptera 8 20 0.55 1.16 D1-underrecedent D2-recedent 
9. Agriotes spp. 4 28 0.27 1.62 D1-underrecedent D2-recedent 
10. Other beetls 120 16 8.18 0.92 D4-dominant D1-underrecedent 
11. Diptera 170 206 11.59 11.90 D5-eudominant D5-eudominant 
12. Aphyds 30 33 2.04 1.91 D2-recedent D2-recedent 
13. Hymenoptera 15 20 1.02 1.16 D1-underrecedent D2-recedent 
14. Cycads 0 13 0 0.75 - D1-underrecedent 
15. Nematocera 210 255 14.32 14.72 D5-eudominant D5-eudominant 
Total 1467 1731 100.0 100.0   
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Figure 4.The average frequency of corn borer attack (Ostrinia nubilalis Hbn.) at maize hybrids created at ARDS Turda 
(2011 and 2012) (plowing and without plowing) 
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4. Conclusions 
 
In the climatic conditions of the years 2010-
2012, the most important pest species of maize crop 
registered at sex pheromone traps, both in the 
conventional system (plowing), as well in the soil 
minimum  tillage system (without plowing) are: 
Diabrotica v.virgifera, Ostrinia nubilalis, 
Autographa gamma. 
The proportion of insect species recorded in 
sex pheromone traps, in maize crop, is 87.8 %, 
enclosed in eudominant species in soil minimum 
tillage system (without plowing) and 81.2% also 
eudominant species in the conventional system 
(plowing).  
Percentage of spread of the most important 
pest species in the conventional system (plowing), is 
as follows: Diabrotica v,virgifera – 21.8%, Ostrinia 
nubilalis – 21.1%, Autogrpha gamma – 12.5%; in the 
soil minimum tillage system (without plowing): 
Diabrotica v.virgifera - 20.9%, Ostrinia nubilalis – 
18.3%, Autographa gamma – 11.4%. 
Due to climatic conditions in May-June-July, 
which have changed in recent years and no longer 
falls in the pattern of last few decades, Ostrinia 
nubilalis attack can achieved with a different 
intensity from year to year, so that maize hybrids 
noted as tolerant or middle tolerant to pest attack, can 
be noted as very little tolerant or sensitive in pest 
favorable years. 
Attack frequency of Ostrinia nubilalis in the 
conventional system (plowing) was between 65.5 to 
74.4%, and in the soil minimum tillage system  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(without plowing) the attack frequency was between 
84.6 to 92.9% in 2012, at a few of maize hybrids 
from plots of observations. 
Population of Ostrinia nubilalis evolves in 
cycles of 4-7 years, why that any farmer or grower of 
maize, must have the obvious of attacks from last 10 
years for each plot. 
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